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(54)Title: M-DISUBSTITUTED PIPERIDINE DERIVATIVES 

(57) Abstract 

1,4-Dtsuhstituted piperidine derivatives 
represented by general formula (I) and 
pharmaceutical^ acceptable salts thereof, 
wherein Ar represents heteroaryl having one or 
two heteroatoms selected from the group 
consisting of nitrogen, oxygen and sulfur and 
optionally fused to aryl or benzene (wherein 
each hydrogen on the aryl and heteroaryJ rings 
may he substituted by lower alkyl, halogcno, 
lower elkoxy, amino or hydroxymethyl); R 1 

represents C u cycloalkyl having one or two hydroxyl groups on the ring; R 2 represents heteroaryJalkyl having one or two heteroatoms 
selected from the group consisting of nitrogen, oxygen and sulfur and optionally fused to saturated or isJ^^JST^ 
hydrocarbon, aralkyl, aryla kenyl or benzene (wherein each hydrogen on the aralkyl, arylalkeny. and hctao»yl^7^5SS y 
by lower alkyl, halogeno, lower alkoxy, amino or hydroxymethyl); and X represents O or NH. Because ofhaving a selctivl muscarine M 

SZf^^^ ohstrucuon and pulmonary fibrosis; uroiogic diseases in association with urination disorders such as fr^q en 
hT^ Unftary mCOmlnCnCe; ^ SUCh - b ™> ™« -nvulsion orlto 
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i. 4-i?i^t'^>; -s>mmft 
mm 

1.4- i?a«ib"^'; it>mmfo, fttHzzamm-fi 

mm 

t^a^hTl^ [Basic and Clinical 
Pharmacology 4th Ed., (APPLETON & 
LANG E ) PP83-PP 9 2. (19 8 9) ;Drug News 
& Perspective. 5 (6). PP345-PP352 

(1992) mmm] o 

Z 0 
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ft«r«aMft»Lfc«*, hhss en 

-*« [I] 



•fz^T-arv-jim (iiu 7«;-;uaiaa t/ \-fD7U-;i'S©s!i±07K 

t KP + ^f-^gTB&StiTlv-cfcJ;^) R'li 1 ~2<l©7j< 

K»*»±*=«SJK*» 3~6I©y?P 7** A*** U R'liJK* 
145-1 5fflo«SfDXIi^teffi©l&KfjK^l:7k*Sx 7-?^*;Vg. 7'J- 

^7^^-;bSXtt^>-fcr>«t«^UTl>T*>J:^S*Ig : f. KfcBFFR 
WBSHia^^tt^S^bailitiS l Xli2fl©^rnIj|i?&W?-*^-ra 
7'J-^r;v+;H (fit. s£7-7;t/*;u^ 7 U~;U7/u^r-;i/SSO'^ 
■T-P7U-;i'7;U*;i'K©«±©7K*K^lifi«7^*;H;, ^py>« 
i% M7;l/=J + v», 7; /£XI*h Kn + i/y^;US"CR»$*lT^T 
fecfct^) *l/rX«OXIiNH**-f] T^£n*#r$ttl. 4- 

{4iil<iM^rLii^©^M^m©^SXW^K;©^a6icSa6TWffl-C* 




[i] 
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^ y Hf >Si i *&£ UT^x fc «k i ^S«m : F-> J/iW^ £> 

«*«2-tT'J^S. 3-hT'Ji?;WS, 4-b'yv?;l/g> 2-f7 , /'J^ 
g N 2 - f- i^;US, 3 - l - 4 = .; 2 - = ^ »/ 

u;us> 4--f s-tr^/y/iak 5-k'7'/'j^ 2- 

7>;;US N 3-7'J/H, 2-b*oU;^ 2-^'J*i? 
-;ug, 4-tTU 5 5?~;M», 5 -try 5 2-tr?>^;ug x 3 

-b-y^i?-;^ 4-ey^^/m, 2-*y y^g, 2--<>-/^ 
J^-^SXB2 ->f > K y^g£W<5 * 0 

r 1 - 2 ffl©*KS*S±l3^1- 3-6iOy^D7 rt/*/l/gJ 
<hUT(i. 1 -b Ko+«>i'?P7'Dt>l, 1 -b Ka + i*^ 

>;US > 2 - b Ko + ->i/^ D ^PhVUS s 2-hKn + yy^p7f;i, 

3-hKo+yy^p^yf;H, 3-b 
Kp + v/-/^D^\+i/;US> 4- b Ko^->i/^a/\+<>;US N 2. 3--^ 
bKo + yy^o7f;H, 1. 2-yh Ko + y^p^>f;H s i, 
3-yhKn + yy^p^yf/|^ 2 , 3 - 5? b Kp * i/ > * p "<>*;U 
2. 4-ytFD + yy^a^>f;H % 3. 4-ytFn + yy^p 
2. 3-ybKn + y^a^y;H, 3. 4-/tFa+ 
•> •> y* a ^+ -> A&tWHf t, ti5 0 

Sift £ tlTl^T & «fcl ^ v * P TJU+A/T ?v7)Ur ;U7 
tl.»Tt > J:l>t*y^P7;l/+A/7;l/+;l^acfh*yi'D7;l/*A7^>!r-;l. 

®s pT;uy^^w±©M©7X^^«iS7^+;uTK^^nr^ 
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% ck C > t* •> ? n 7 >U ^ & 1" > ^ p T ;U ^ - ;UT ;U >t— jU 

2- / 3- /^Jl-y^jim^ ^>f-;ug x 

1 -/^ /l/^^A^ 2 -> ^/l/^y^/Ug N 3 

3-y ^U^^/l^ 4 - y ^/l/'s+WUg, 5->^;u 
^■/JUg, 2. 4-^y^^>^^> 2 -x^;U"\*->;U3^ 4. 5 
- ^/i-jV^i/jlM, 4, 4 - ^ ^t 0 ^;^ 4-y 

3- y^;U- 2 -y-f-yUS. 2-^>x-;PS> 3-^>f-^ 4- 
/ <>7-;H x 3 -t=f-)\,- 2-Kyf-Jl^ 3 - y 3 -^>f- 
;l>®> 4 -y^;U- 2 -^>x-;US> 4 -/f-;!/- 3 -^>-r— 4 
-yf-;i/-4-^>x-^Sx 2-^\+-b-vU®, 3-^s*4r-;US x 4- 
'\*b-/t/K, 4 2 -^-fe—vHk 4 - y f-;U- 3 

4 -t*f[/~ 4 -<x*-fc^;l/g N 5->f-;U- 2 -^\+-tr-^> 5 
-yf- ;u- 3 5 -yf-;i/- 4 -'MH?-;H > 5->^;i/ 

5 - y 3 -'sTr-JUSt, 5 - y ^;U- 4 -<-\ 
yf-;VS, 5 f-/U- 5 -^f^;H, 3. 4 -s?/f- /I/- 2-^> 
3, 5-i>>f-;t/-3-^>x-;H x 4, 5-SMf\rt>-2- 
A^-fcr.;^ 4. 5-V/*fr-3 -'VMr.zJUS, 4, 5-^>^;U- 

4- ^+*-^ y^-=./UK> r-tr-^^x f>f-b-;V 

m<07)l*r^Jim ; 

2-^>^-;uSx 3-^>f--;P2S x 4-^>^-/i/&, 4-yf-;u-2 
-^y^-;UM. y-~;us> f-/-^ ^</7^ 
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^;uyatVUS> ^D^f^i/y-'^g, pt^U'O?-;^ 
^>f-;M^;ug N ->?p^>^;i/x^;ug N v^P^yf-vu^ntVl/S, 

;t>y f-rt>3S,> l -x^;i/">^P^y^;i/^^;i/S N 2 -x^/Ui/y- p^vf- 
A/tl-fo^ 3-x^;l/->^p^y^;i/^f-;i / g > 2 - n^>f;l/if 
2- (l ->f-;Ui/^p^>^;l/) x^^g N 2- (2 ? 
D'Ofvl/) x^yl/^ 2- (3 -^^;U->^p^>^;l/) x^/l/£^ 2- 

( l -Xf-;U>^ pAi>^;l/) jl^;U^ > 2- (2-Xf^y?D^>f 
;U) xf;H, 2- (3 -x^Ui/y" p^>^;b) x^g, 
y- w\*^)\,t j-Jl^ 2 - tJ-jli/fv^sjl/?)];^ 3-/?Jlsi/ 
?W\*>Jljtl-Jl^ 4 -p<3 L /U;/y*P'\*->;Mf-A^ l -jl^;U-> 
y'P'S+v/yy.y ^;|,^ 2 -Jif-VUi'y-p'M^Mf-;!,^ 3-^,^ 
y-p'N + WM^/l/g, 4 -X^/l/i/^p^v^^;^ >^p/s^^ 
Jl/jc^Ug, 2- {\-/^)Vi/^7u^^)V) xf-;i/M> 2- (2-y^ 
;Uv^p^s^v;U) 2- (3-yfil/y?D^y;|/) xf;b 

S> 2- (4 -/^>»Uiy^ p^\+^;P) x^;pg N 2- ( l -x^l/i/y* p 
^\+->;U) x^;i/g> 2- (2 -x^/Ui^ p/\* >;i/j x*;Ug N 2- 

(3 -x^Ufyy- p^i^U) x^;U^ N 2- ( 4 - x?-;U ? p^\* •> 
x^;l/g, l ->1 1 yUx^P^7'^;u^^;ug N 2 - > f-;U-> y- p/\7 
^/M^/l/S, 3->^;P->^P^-/f-;l/y ^;U^ S 4 - y ^ 
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*;Mf-;l>g N 2-i/y*p'\:/^;i/x^U2S > 2- ( 1 -/ l-Jlsi/2as\-7 
x^;Ug, 2- (1 -y^A^O'V^t,) x*;Ug, 2- (2- 
>f•;^•>£^'v/f'/^) x^;ug N 2- (3 ->f^-/^a^f;i/) 

2- xf-;t"g N 2- ( 1 -xf*;l/->? 

2- (2-x^;W>^p-\7^;u) x^/Ug. 2- 
(3 -^^yU^^n^y^yb) .x^g, 2- ( 4 - .x^yl/-/ * a'VT'f- 
JU) x^;l/g N 1 -J ^US/^ntf^^l/y^;^ 2 -> ^;U->^n^-^ 
3 -/ ^;U>>^D^^f-;p^f-;i/S s 4 - y ptf y- 

f-^^f-;l/iS> 2-x^^i/^p^-^^;i/^f-;pj|; N 3 -x^;U->y-p;J-y- 
fWf^H, 4 -xf-^i/^a^-^^;l/y^;US x 5-xf;t/-/^nt^ 
*;Mf-;Ug, 2- (1 -^^Ui/^p^-^f-yl/) x^;l/S, 2- (2-> 
f-Jpy'^o*?*-^) x^;l/g N 2- ( 3 - > f-;Ui/ £ ptf* xf;i/ 
^ 2 - (4 -yf-;l/>>^D7f^^;U) x^i/g N 2- (5->f;l/'>^P 
5f*f-;l0 xf;H, 2- (l-x^i/^D^^fy|/) x^;Ug, 2- 
(2 -x^;U->y- D*?f-;l/) xf;l/S^ 2- (3 - if;l/->^D*^ 
xf-;ug N 2- (4-xf-^->^P7f-^5 L ;i/) xf-;ug x 2- (5-x 

f'Jf>^>f;l/S, i/?D^>f iJf'>xf;H, •> y- P'Of- V 

i/^P^+i/lJxVX-f ;Ug, ->^P^+i/lJx>yD fcVl/g^ i/y'D'S* 

y-p^yf-Uxy^f-^g. ^^n^-^f-'jf-'yx^yi/g, >y-p;fy-f- 
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y^pyf^p^iH, i/^p/f^f-yi'S, i^^P7'f;Kyf 



p* ? p^x;ug3£© ^ ? P7;M^U7;l/>'rx;l>g : 
tfistu [4. 1. 03 'sy?- 1 -i-;M^;Ug x t'^a [4. 1. 
0] 's?'?- 2 b'v?P [4. 1. 0] ^t-S-JJl 
t*)\<^ b*->?p [4. 1. 0] ss-7?-7 J]/>t ¥is? a 

[3. 3. 0] 1 HWfyH, b'->?P [3. 3. 0] 

-2--r;U^;Ug x b'y?p [3. 3. 0] *??-3--T;M^U», 
fcf->?a [4. 1. 0] s-ft- 1 --(jV^Jim, t"i/9v [4. 1. 
0] ^7^-2-^x^/1^ b'^n [4. 1. 0] - 3 

xf-;i/Ss tfv7P [4. 1. 0] ^7°?- 7 --T;Uxf-;l/g N b"->£p 

[3. 3. 0] 1 -<;l/x^l/S> t'v^D [3. 3. 0] 

-2--OUx^;Ug x k*->*p [3. 3. 0] ? - 3 ->Ol/x^;i/g s 
b*i/*a [3. 2. 1] 1 b'i/^D [3. 2. 

1] 2--f;M^US> t"->?p [3. 2. 1] jj-^- 3 -^, u 

^f;t/I v t*i/?D [3. 2. l]t^-8-<^^H, t'-»D 

[4. 4. 0] f'rt- 1 -^Mf-d/gU b'<>*P [4. 4. 0] 7-'*- 2 
--OM^/l^ t'^p [4. 4. 0] b^? 
P [4. 3. 0] J±- l-j JM?7Ug N h'i/^P [4. 3. 0] 7^-- 
b->?p [4. 3. 0] y^-3--f;uy b*-> 
?a [4. 3. 0] J±~l - 4)1/1- t*i/?a [3. 3. I] J 
- I - 4 ;M ^;t,g. b">7P [3. 3. I] /i—2 -^/^l/S. f 
v^D [3. 3. I] Ji--3-<Ol/1-)[sm, b'v^P [3. 3. I] J 
t-9-^;Mf;|/5, t'v/^n [3. I. 0] 'V*-*- l 
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& t*->*p [3. 1. 0] ^*-y-2-^M^Ug N t *^ D [3 
1. 0J *\*1t-3-<(Jl,/<f-A*^ Vi/fiv [3. 1. 0] ^+-^-6- 

§&3ftT^T*><U^t'-/?p7;M^7;M^i,g : 
h'v/^n [4. 1. 0] ^^-1-^^x^-/146^ t'i/^o [4. 1. 
0] ^^2-^kxfz;H s fi/^D [4. 1. 0] ^\y^-3-^ 
^fz;^ t'-^n [4. 1. 0] ^-7--f;bxf^SI©h' 

^^D7;b+;U^±offitcD7mJlW<giSftT;u+/ur 1 ljfe$nT^r^<t 
C^h"->^ n7;l/4=-^7;i/'!r— ; 

^D^y D fc-^ ^p^UT*^./^ ->^ D ^;^>^ 
■>^D^^->^>f--;l/^©->^P7^+;U7;u+x;us : 

3£, ^p^t^-^x?-/^ ->*p:t?f ^;b/^;bg> v^p^t- 
-/Ux?-^ (l-^A-2-^n/^f-;n ^f;«, (l-^ 
^-3-^n^>f-;b) (2-^U- l - v*D^>if 

(2-^;l/-2-v?p^>xx/i/) (2- 
^;i/-3-v?p^>^x/l,) (5-j*n,-2-i,9nl> 

1 - v^p^>t--/1/) y^/l^ (3 - ,< ^;u- 2 - p^ 
>xx/U) O-y^^-3-^^p^Or^^) > f- /Ug, 

P'Of-x;!,) /=^ug, (1 -/^)l-2- : y^v^^-)V) 
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& ( 1 ->>?a^*t-jl) / ^/Ug, (2->fA/-l- 

(2-y^;U-3-i/^D^\+*^;b) ^^;l/S> (6-/^/1/- 3 
-*>^D^+4?^;i/) >^;Ug> (6 2- ; stw\*~b-)\,) / 

(6-^^;l/- 1 -S^o^-tr— (3 

- 3 - i^p^**-^) ^Jl/g, (5-y5 L ^-2->>^o'\+- tr ^ 

(5 -^^;!/- I - P^*-t?^;l/) 
3^- l -vy-p^-tr^W (4 - > 2 - -> ? p/\*-fc 

(4-y^;l/-3-^>^o^+-b^;U) (l- 
^^;i/-2-^n^7°T-^;U) y^^S, (l ->^;U-3- ^^n^\y 
t-— y^;^ (l -j 4 - is? d^x— y^-'USx (2 
-yf;l/-l-y^DVr^H ^^U^ (2->fy|/- 2- ->^p^\ 
-77--IV) yf-;Ug, (2->f;l/-3-y^D^f^l/) ^ ^l/g, 
(2-/f;l/-4-y^D^f-;i/) > (7 - ^ ^/l/- 3 - i/? 

(7-^f;i/- l -y^a^f-;v) ^^g, (3 - ^ f-;U- 1 - 
i/tv^T-M y*^;Ug N (3-^5 L ;U-2--/^n'\^ , 7 1 ^-;U) y ^ 
(3-y^A— 3 - i^p/v^r— y^l/&, (3-^;l/-4 

- y^a^f-^) ^f-^Ss (6->f-;l/-3-->£p'\:/7^t/) J 

(6-yf-;u-2-->^p/\yx-;l/) y^l/g, (6->f/l/- 
1 -i/^p^r-;!/) y^u®, (4-> l ->>?as\77--Ji) 

- 3-isy- p^\7°t-;U) ^^;l/^ x (4 - y 4 - -/y* D^f- 

^) y^;uSx (s-y^iz-s-^^p^^f-^^) (5-y 
2->? w\77--ji) 1 ( 5 - / f-ji- l - •> ? p^^x 
-/W y^g, (l y ^U®, ( 1 - 
^ 3 -v^p^-^x^vu) y^i/£ N (i-^fyi/-4-y?Dt^ 
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(8-/1-Jl-4-<>>?vi*?f--Jl) y^l/S, (8-y *)],- 3 - i/p 
D^-^x-yb) ^^;US> (8 -y x/U- 2 - i>?p:*?x-;U) ,* X ;U 
(8-/m- l ->?p:*£x-;I/) (3 -y l - 

v^d^>7^-;U) yf-y^ (3-p<*/l/-2-x*p;*?x-;l/) ^x 
(3-yx;U-3 -i/^p^x— ;U) p<f-;US, (3-^^;U-4 
-•>*n**x.=JW y^^Ss (7-^Jl/-4--/?Dt?f-/H / 

2-y^nt?f-W yf>l/S> (7-yf;l/-]->jDt?f-^) 
/^US> (4-yf;V-l-i/^Dt^f-yl/) yf;H s (4->f-;U 
-2-^^p^-^-r-;i/) (4-yH-3-->^Dt^f- 

yx^us, (4-yx;u-4--/?n*?-fxyu) yf;i«, 
-r;i>- 4 - p^^x-;b) yf;i/S, (6-yf;i/-2-->^Dt^f 
->/l/) yf^S, (6 -y x;l/- 2 - i/^ p^^f-;H (6- 

■T—JDST-JVm, (5-yf;l/-2-y?pt^f-;l/) /ffl/S, (5 

^ x-;U) y x;l/g^© ^ p 7;^->WB±©M©**|gi^36<fi«T;U 

fc'^P [4. I. 0] ^^-2-x>-l-^;^f^ t'i/^P 
[4. I. 0] ^7*- 3-i>- l -<i /U/i-jVm. k'i^P [4. I. 
0] l -*OU> f-;l/g s fc?»>?P [4. 1. 0]^:/* 

- 3-x>- 2 -^Mx^U^ b'i^P [4. 1. 0] ^-79- A -x> 
-2--OMf\rt/8 N fc'S/*p [4. 1. 0] s\79-2-^y-3-4jl, 
y*JU2k t'v^P [4. 1. 0] ^-3-x>-3->fWf^ 
t'i^p [4. 1. 0] 'sy?- 4 -i>- 3 x;Wg. t*S/?p 
[4. 1. 0] <\79- 2 7->f/Uy x;US, k*>*P [3. 3. 

0] *?^-2 -x>- 2 --f;uy x;Ug % £>ta [3. 3. 0] 
-2-x>3--OMx/t/g, h"->?p [4. 1. 0] ^7?- 2 -x>- 
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1 -*;l/if-;l/3k fc*S/*o [4. 1. 0] s\~f9-2 -xy- 1 — •< ;l/X. 
^t/g, b*y?p [4. l. 0] 'sy^-2-x>-2-'f;i/xf-;u» % fcf 
*>£o [4. l. 0] 'sy*- 2 -xy- 3 --f;Ux^;i/S N tfy^p 
[4. 1. 0] ^7 p r?-2-x>-4 -<T;Uxf-;i/g % t'y^P [4. 1. 
0] 'VT*- 2 -xy- 7-^x^/1,^ t'->?n [3. 3. 0] *>>t> 
-2-i>-l-^;|/xf;l/S, t'i/^D [3. 3. 0 ] * ? ? - 2 - x y 
-2-^;Ux^;l,g N tfy^p [3. 3. 0] aj- ^ * - 2 -xy- 3 - -OU 

t'y^a [4. 1. 0] Aor?-2-x>- l -^xfi^ t'y^n 
[4. 1. 0] 3 -xy- l -^^xf-^S, t'y^D [4. 

1. 0] ^-4-xi/-i--f;Uf-;H > h'y^D [4. 1. 0] 
^"79- 3 -xy- 2 - -f 7l/Xx-;l/S N fy^n [4. 1. 0] 
4-x>-2-^yl/Xf-;H, h'y?a [4. 1. 0] 
-3-^;l/xfx^S, k*y?q [4. 1. 0] ^7°^-3-j:y-3--r 
;l/xf-;H, h'y^n [4. 1. 0] 

A& s tfy^p [4. 1. 0] ^7*-2-xy-7--OUxxx;i4£ N tf 
^^p [3. 3. 0] ^^^-2-xy-2-^;Uxrx;US > b'y^D 
[3. 3. 0] t^-2-x>-3-^;i / xf-;Hf©t*y^D7;l/7- 
x;U^±©^©7kS-^^fgffi7^+^T'l^^tLTC fy ^ p 

y^n^n^x^n^x^ ^^Dyo^x^r-^ y^p^x 

•/?P7'D^-Myf-;H, y^D/n^x^-irx/H, y 
^ayn^xWfz^ i/ ^ ar ^-^ D ^_ ; ^ y^ p ^ +t 
x;;W7o^xvl/g, >9 P^-trxA^xxyl/iSl^y ^ D 7;i,>rx\;l,7;U 

^^DTa^x^afx;^ y y- d^p^x^:/^^ y? a y D 
^xjl^y^,^ i/^D^D^K+i/xyH, ^D7-d^x;K 
7^x;|/g N y^Dyf-^pex^S, y^p7f-;^fx;H, y 
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r y -*7A*=./Hg± tt**ft8 ~ 1 2fl<04UBttK»3PnttO7 y - 

* > tr >8 LTt * J: t *JWR-7s 6 ft 

M.tf2-fcTys>/Mf-*as, 2-h-'J.;yxf^ 2-hTy* 
^ohVUS, 3-fc:yi?;M^S, 4-h-y^;Uy^;^ 2 -f 7 y 
V 2 -^-,1^,1^ l--<^* 

V "' JW ^ 2-^^vyyuy^us. 3-f;^/'iWf;H, 
4— f S^VU^f-^ 3-t7«/ij;Mf^ 5-fcT5'/y/Mf- 
2 - "7 y ;M 3-7V;Mf;H, 2-tTny^f-^ 

3-fDy;M^g, 2-ey * s^m*,^ 4 - e y $ ?.=jm * 

A - \> 2- + ;iji^fA^ 2- 

^ yv " fx - ; ^ **«Xtt 2 - < y k y ;M */WI**i« C t 

So 

*;US£*U 0J*tf % ^;ug N xf-^s, yah'M, -ryype^ 
®. 7>yUS. sec-7f;H v t -7>;t,g N ^>f-;Ug, 

*^»«u #w.tfy h*->as, xh+va % -tp**^ -rvrp* 
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-rv^>w+yl, ^*wu;f*>gx<i^ v^*v;M-*>^ 
J:i«il«)|l^«tt|iti. 

HUie-^it [I] Cfc^T. 
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(2) R'|* ] ~2m(!>7m*>S:lX±lZGirZBt%&a~*6mo->9nTJl, 

n^'f^S. 1-k Kn*S/$/*ci^>f-A* x l-hFo + y^n^ 
2-tKD + ^?D/DM, 2-t KD + S/^nr** 
S> 2- t KD + i/i/Jp/^f/H, 2-hh'D+y->^D^-/;l,S, 
3-t Ka + ->i/^o7>;ua N 3-tFD+yy^n^n v 3 _ t 
KD+i/yjD^y;H N 4-hFp + yy^D^^S, 2, 3 - 
tFD + yy^yf;H x 1( 2-y t FP + yy^^H, 1, 
3-yhFn + yy^DW^ 2 , 3-ytF0tyy?D^>f;i, 
tt> 2. 4-^tKn + -/->^DW;^ 3. 4-;tFD + y^p 
^>^jm, 2, 3-ykKD + yy^DA^y^ 3. 4-yhFo + 

(3) XliOXtiNH^L. ^X^NHiWi U\, 

(4) R J i}^|&5~l 5M©ISfDX^^In©«^t7k^S, T -5 

R a R c 

-it* 

K4\ Qa»l-41«7;^UyS, ^jt« N y^|y>S. if L/ 
>S, My* |y>SXIix My* 1/>*««U R'RtfR'ti-WP 
ft**!!?**-*-*. XiiR'S^R c (i-^<;/j:^T^^^Bfi£L. 
R\ R d &U ; R'iiN-"^L<liW^O, *tt*'*x. ffi«r;u 
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It R - 1 R ° <i, *tl?tl-%izt£ T%m%. 3 - 8 ffl© •> ? d7/^;H, 
v * DT^y^H, t" •> * d 7;M^gxii t'is ? d 7 **-7US£B/& 
T'TKStiSg. ^>i^g s 7x^f/H, 7i-^ D t°;l/g> 7 
i ^;U7°P^;USX(i2-fUv;i,^^;l/^ 2 - try $>/Ui*;u», 2 
-tri;^yP7°DtVUS, 3- (f'i^^S, 4-fy 2 
-^TV'^uy^^S, 2 -*jL^M^,i,g N 3-5^^A^^/Ug N l 
-1- $*Vy;Mf-A*, 2-«<$?Vy7Wif-;wg % 4-*$*vy;M 

*^Ss 3-7y;M^g x 2-h'D'J;M^S> 

Ss 2 - e y * ^u®, 4 - b* y s >>^/by 5 _ t - g , ^ 

-*/*a&^ 2-f7^-;M^», 3-ey^^-;M^;i/JS N 4- 

x ^;U7 D tVUg, 7 * - ;U7* p ^ A/gR A.f- p 7 y _ , U7 , 4 
fi»77U*;i/S, ^of>i^ fi^7yu=i + ->S, 7 ? ygXJit Kd* 

*»W©fflWE-tta [I] ©<t£4&M* N 
(a) [III] 
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Ar 

HO-L-COOH [Bn 
R 10 



< ««■ v s*sa±ic #r« jmRik 3 - e «© •> * D 7**;u« 

-»5S [ I V] 

91 $ ftfc 1 - 2 *©*i»*W±lc^r 3-6«©^n7^ 
±KW-T5&*& 3 ~ 6 #j© :> ? p 7^*;t/®©i#£| 1*©* $ XMt&Sfg 

S£W-f 57 5;U*yUS, 7i;-;U7;l/^Ji;USXii / \^D7>;-;U7;l/+ 

(b) ±K-*S: [III] ©*^**>j»X«*©KJ6tt»*#*-Hft^ 
[V] 
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HX- 




[5$* N Ar s R'\ X^Efilftge©^^^*] T^ft^t^* 
«1 L/c&, -jftS: [VII] 



[3*ttu LliR«X«%U ^LTR 2<, (iHij!2©Sc^^S] Testis 

L/;R' fl &U<R 2,, ©2g&gF££fT^ sECNli 
(c) ±I2-W [VI] ©ft^^KlL^i, -jftsj; [VIII] 

r^-cho [vni] 

K«t\ R 2, l*^£*4~i 4ffl©JSfD^L/<tt7«aft©J&JW®IJK'ft*« 
Sx 7'J-;H, 7 V - ^7;^^HXIi^>-t'>igii 

({ML, STU-ywaS, 7 7^/VS, TU-VUT^^-^SX 
I'+'WtRlCfctt U * Ut&gKjfc UT±IB btz R 1 "Stf R 2 ' ©gg&Efcr. 




Ar o 



[VI] 



R 20 -!. [VII] 
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Ztz, ±365* [VI I J Kfcivr, LKj^-oftSft* Wlj £ L/T 

**c ±sk [v] &C f [vi] ctel ^ EKjt,T«n* 

All 7 7 x / ^TWAJWot , ^ 

S ; mitt/ x h + t -y h + io!? 

! «*« r U y 'J t - ^s?y ^ y ^ 

neauftzs (a) k^t. a ci i u * n v] 

r i yi 



Ar o 



•So 
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ft*. m*.li* N. N" -Vi/*w\*>/JU1iA,#V4 $ Ks 1 -X*;U- 
ft, ftfcl -x*;U-3- (3-^f;V7; y7Pt:Vl>) rtJMCSM' = K 
[III] Oit&® 1 * ;uc*f LT 1 - 5 1 ~ 2 ^ffiO&Slfi <!: 

- S Ks ^>-if>, h;Px>, ^n'O-fe' 

>> &it*?ls>^ ?pp*;W. % E3ig^S\ v?ppx?> x HJ?p 

a [i 1 1] mtmizn+zx, [iv] 

»»=*BtT***ci*<T#*^ [i i i] ©^«jl*;u*fc 

03 [IV] <0<t^Xii*<0»4, l~5^;w ff*L<ttl-2*^o 

ffittt [X] OAy7';>yft^!iij, 5C [I I I] 
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tfittttMNttttft Ofctfe. it [j vj oftMXli«<D«^it«d«« 

»T«»ttfflsn«. fl;li<a*m**K gftxxf;k Starrs K«*f 
^ CI I I] ®**iK>MMMtt*ftfi, [I I I] ©*;u#>» 

it [I I I] 

-if-;U-3- (3-i?>f-;U7* J 7 a If A,) i*7xx 
****U*7S>h\ i>eU^XA7^ K-h>J7*i^7 0« 
0«£*J©WF* «AtfN-t Kn*.>x^i/W * K\ N-t Ka + y 
^A-f > h\ 1 - b Fa^^>>/ (> ij 7V-;^©N - t Fd + yftA 
*; 4--hD7*;-^ 2. 4-yzhD7x;-;K 2, 4. 5- h 

'J * a d 7 x y ~jk Woo7xy -;u^©7 x y -Mt&WStK 

y£tt7S Ktt, it [ I I I ] <D«/UiK>tt«#ttfz 

it [I I I] (DftJl^fta^gRttft^ [IV] ©ffc&gjXte*© 
N-y>f»A7; K N ^>f>, h,bx> x ?DD ^ 

mti*\s*s, ?pd*^ e9&«& s ??ddi^, M;r7 
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-2 o°c~i o oxafgfflrti-rac: 
Ztz, ^ [I I I] ©*7U#>»©Kit:ttSI*#lc*f-rssc [IV] ©ft 

#©WB*KJ6bT***ci*<T***<x ®Ss ^ [I I I] ©#;M*> 
WitSttWitHfcOii; [IV] ©tt6&xii*©!Siii~5e 

[ix] -casnsar^ft^uj+N R ,o *<{sn$n^i~2fi©7i< 
Kaxtt*««^ l < uaii $ ftfc:**7£*aLLpfrr 3 - 6 ib 

Jlt#-;]/&Xli7 j\,#^ji&£G1-Z7 7 <J - 

;U7;P>7--;uSXt4^T-PT 'J -;U7/u*;bg©i§£(i N #5fcifcfcTK« 

^t^©^ifTcfc < *p^n^a^©^i- * off 9 c 

[ix] ©'t^«j^*j^*y^-^©flij-c«aistifc*ifts&o t 

<hLT(4, ^Jk.I4\ ^h7>*x»>A > tT'J ^x<?A /<5 h;Ux>x/l>* 

i oo°c. ff*L<Mja-8 0t;©iaKj=Tff-5ct*^& o 

iiffixs (b) Kfcor, »-a»fc:fett*5S [ill] ©*;m? 
>KXtt*©KifcttB*#±ij; [V] ©h e ^u^y^W<t©iSi^iGl4> 
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(Protective Groups in Organi c 
Synthesis), T. W. ^U->(T. W. Greene) 1= 
John Wiley & S o n s j± ( 1 9 8 1 *) *Cfi»03 ttX ' Wt 

©«Hrt®a*T? 1 0 »hb~ 2 4 mmm*z dictate* 



o 



s 0 <cofian® UT 1 0 am - 2 4 mnfrji^« c ± k * 0 

So 

2 0 k g/cm'(0**ETK, ff*Kl^0^4 0-C®HBl*)<Z>fl 
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fr< Lxmznz-f&iH [x] 

Ar o 

H0— | — ^ ~ X \ y N H [X] 
2a«ffc*j^T, ^ [VII] ©fe#*i, MCAUT, ttKOffTFIc 

a [x] ©ft£«r« [vi i j ©^«4:©Rrtjtt N a^****, a 

>^©x—r;l/^ ; O-gy^ b;Ux>, ^Do^>t"^ *'>1/>^©3S? 
S»j0Hfc7K*S ; 5^f-/l/*;UiMrS'|.\ N. N- f-7U*/UA7 = Ks 

VWOT/Ml U&ftfi&fttt ; MtfJHI^ h >j * A N U *>A|$© 

7;Urt»J&jR&ft£ ; Wittfh lMf-;U7* ^ HJ x*/l/7 ; N, n 
-^l-V^n tVUx^yby^ > n f-;l/*A,*iJ > N N - > f-;Ut°n 'J 

N->f.yue^>Ji?>, N, N-^yf-;U7x.;> N 1, 8 - 5? 7 If 
t'v^o [5. 4. 0] -)>r*-7-x> (DBU) , 1, 5 - ^7iff 
[4. 3. 0] /7-5-x> (DBN) ^©m3«TO7^>; 
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SfcC mxg C c) Kflttmst [ X ] o^Mo^ [Viii]© 

ff * L < it I 0 #fffl~ 2 4 B*fi8£** c i^T§ £ 0 

fc«7*+;Wfcli, «Atf**^t*«^m^A, S/7y**ft** 
Milk 5*-- v ^^Ml»*«t^ftJfciareKJ:0fT^Ci*<-C*, «A 
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ZLT&gKfcV,T, matxm (a) |-fcl^TieilcUcR ,<, &tfR 2, ©£ 



-8 0 c C-gS©|gffl-CfT^nSo 2*MT§S&g£LT{i, n- 
ia±li^^ca!!igIS (a) N (b) N (c) 24CJf±E»UiftT{i6*i-55C 

f&ffifc&CR: in v i t r oRtf in v i vot©AX^ 'J 




[XI] 
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h] - n - / i-jux 5 o nm+zwkit&momx 

(I Ceo) ctO»tfjL/cjS?«t^U: (K f ) TJftAfco 
A X* 'J >gS<tt*jSHBjft aft 

^-^U-^X (Hargreaves) £©7Ji£ [B r. J. 
Pharmacol.. 1 0 7*. 4 9 4 - 5 0 1 K ( 1 9 9 2ift) ] 

^-(Receptor Biol ogytttt , 0. 2 nM [ 9 H] -N 
~^ ;U3 ' t:5 ^ (8 4Ci/nmo 1, New England 
Nuc 1 ear^) WII^MO. 5ml»50mMh^-I», 
10mM MgCl 2 , lmM EDTA^ ( P H7. 4) tfi^Sfi (ft 
2 0~2 5"C), 1 2 0»M-f hLfclft, 0. 5ml«U 

h'J7^.y7 7 -$MT^7X7^^- (Packard ^7 * jv 
GF/C)T«iU lmIWL/:h'jxA, 7 
r-T40^L/; o 7 < 5 0«CT 1 l$|»£ft£ft, 

(Packard v-f * p i,y*0) ^D^T7 * bfc [ 3 

a (Packard h^^-7>h) T«U/c 0 tffc [ 3 

H] -N-yf;^xf 7 ;^§««A^ UMN-^^U 

xn^ ^ >£»LT#tofc 0 

«mttB, f*VSflty*y 7 (Cheng and 
Pru s o f f) [Biochem. Pharmacol. , 22 

ft. 3 0 9 9-3 1 0 8M (1 9 7 3^) ] « ot , aWUtfyKT** 
[ 3 H] -N->f;^3^ a >OS^*5 0 96ffi)$j-r«tt^i:^«9O« 
S (I Co) cfcOffttL/^ffMUEM (K.) 
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Kj (nM) 




it^/ 1113 






m 3 




90 


2300 


18 


5.0 


130 




960 


24000 


41 


23 


590 


£*«10 


170 


16000 


39 


4.3 


420 



AX*7 »J >Mg fta3*frlBtt fin v i t r n) 

»WB*<iBfl3iaSIKiac»»» cm) £fflWc 0 ^20ml©i' 

U7x-^>-tf^ [95%0 2 . 5%CO,m 32°C, UM 

yohimbine (a.tefitH) T-$jfc >fj. x^flfcflj 

3 0 WMlfci, (0. 5ms, 30 V) 

McN A- 3 4 3 (2. 5 x 1 0 S M, M.SiRttT^X h) tzj:^^ 
lilfflft^£3|iMJj(Ufc: (tt^L©Ri6) o tf*ttlCTft#Ltt»jMHar 
LfcgUMcN A-3 4 3 (10'~10 3 M) £{gjgg^£ 3 gfflfiC 

U 3 > h o-^©fflfiKjfoittl8& 

•kOHSMcN A-3 4 3^IiS^Lfc 0 McN A- 3 4 3^J:SK 
fSlis McN A-3 4 3ft4ffiI©iRttii*l 0 0%ilTiU; o fflftft 
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(KM «&fc 0 

^umm^mzm^a^tzo s ufm&5 h o o o~5 o o g > * 

h*»(95%0 2 . 5%C0 2 «m, 3 2°C) TWcL/c^r^XWrtlC 

/Co 3 0 ^Fal¥HkL/:^, t>)W<a-jl ( l 0 »~ 1 0 " 6 M) 
^3f*ffll;{C-r^»9tl«^U mm<D®'P£-M7£LT, 3>hn-;U© 

*i*&&TOaiI&{,^T-?fc 0 SD|Itt7»; h (3 00~500g) £ 
■t?7^f (9 5%0 2 . S^oCO^a, 3 2°C) fS/;U:7y?7 

i o$'&frt>*jw<zi-ji, o o «~i o »m) ^simmx-mm^nz^ 
u mmfcf&&sm£mtz 0 m&&fcMm&m&\zmz>v-?rvy*o>$L 

SDIMittSy h (3 0 0~5 0 0 g) £MigtfE$-t^ EUB^ttttiU 
g£ 2 cm©^#£ft/&L*:o }g;$£2 Om 1 CD? UT'X-'N^^ 
(9 59(50,. 5%CO,ii«, 32°C) T*L/:7^?Xfrti;, 
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0. 5 g<DfettJCTMl/fc 0 **oa*«W^tt«i:E»Lfc, l B*Rf|¥ 

y 7 T b >x©JK^<h u/co mmmzTVtft lsuck^: 

fife* *»4fc^ft*ta:4L W^ttltti] , *oi 0M^^;Ws*3-^ 
(1 0--1 0 3 M) *fittr^6 3»ffl«T*««Ka#U fflfiJS^S 

*Kf*ai*ttfcJ;:fiH*fTofc. SDfcfiH£5.yh (2 0 0~4 0 0 g) £ 

fi£L/c 0 I*^5ml U7x--\>-tr-7Y h!fc#& (9 5%0 2 . 5% 
C0 2 iim. 3 2°C) T'lSfcLfc?^?^!:, MUIS^O. SgCTfi 

«9 2 EJRtt^-ar, 2 ElBO^^O-AiRIB* y 7 7 V > 

(Al > *®1 0»*^^*;P/<3-;u (]0-"-10- s M) 

*tt*»*R:teJ7*y 7 T b>X©iRffif* 1 0 0 96£LTf*U: o fl?«Hfc£ 



*2ix*'J >S«tt*ftt^ffl (in vitro) 







K B (nM) 






•MMffM, 








MFKM3 






28 


1200 


10 


98 


19 


2.8 
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Axft >; ^Ma£lfe^a^l LLs v i v o i 

1 ) 7 7 i> izi$vzfi<gxft&m ( i . v. ) 

8- 1 imm (3 8 0 - 4 2 0 g) Oxr5-/F-^I«tt77 

(7 5 0 irig/kg, i . p. ) &tfa-*D5n-x (3 7. 
5mg/kg, i. p. ) T ^ U mtJ^-^-U^AUCo 

(5 mg/body, s. c. ) K Ji * @36*«*££fc»fflLfctt, 
Pulmonary Mechanics Model 6 

(Bu x c o) *fflt^TAX»ftTfcTSUttttt*il«Lfc. 
5^BHRa{Jffi45»aJc*iy57-b^3»j> (50 ^g/kg. i. 

»ftij|%i|M]$f5 0Xi:»Mt«ffit« I D„«i:)E«u *£1»fr© 

2) 5 v Hzft75M£tt$ttffl (p. o. ) 
*tt#flf*lintfl;^Lfc^ 8-1 1« (3 8 0- 4 2 0 g) ©x^5- 

/K-^-^7.y h*ft^30»ttJ:i3 i. v . ««i|SH»<z>*afi«- 

(50/z/Kg. i. v. ) RB©»3Bffittffi*»|;EU:. 3>hn-A«f 
^LTs lMMMr(Dft43t)i:iiftit)l(«ffll\ F5Rft®ttft$m\ SiHfi 
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*3ax*'J >&&mk$Cftm (in vivo) 

















(mg/kg. 


(mg/kg. 




Lv.) 


P.O.) 










0.080 


0.3 


atoropine 


0.0043 


0.27 


ipratropium 


0.0015 


13 



WO 97/45414 



32 



PCT/JP97/0I770 



o T «fc < , Hl~i#£{c J; T (itf trffl^^I^M $ if 

1-1 0 Omg/kg£lH&0IC7}ttT, ttz-4mn&5(D®&\±, 0. 
0 0 1-1 Omg/k g£ 1 H&BK^m&^-t*©^?* U* 0 

l®£$*l<5t>©-eii£l\, 

N- fl- (4-^^;U-3-^>7 L _;^) b'^ U v V- 4 ->f ;H -2- 
bFat->-2- (4-bKPti/i/»P^->^) -2-7x-;U7-fr h 
71_K 
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OH 



Igl. 4-7; J- 1 - (4 -y ^JV-3-^>7--)l) fc'^'J y> » 2 

4-t h+->^yi/,t:^;i/7; y e<*ys>>i. 4 g ©7-t? Y-h')Ji 

2 Omligy&K^gfTj U ^ A 4 . 15g, 5 -70*— 2 5vU- 2 

1 4 gMaWi-fAl 6 6mg^)IK^^ N 2. 5B#fS|flD 
IWSffiL*:,, S&^ft«K^&K7k£fln;LT8fl&i?vl^diU 
M&^7KKT&#&&7kM^* vt? A-elftg Lfc 0 7g*££MJEES£ t 

/ft»i^=I/l) KT^USfeglttl. 6 7g« D Zft£y* 
y-VH 6ml |I®$U 4NSi-Wt>4ml ^DXT^igTl. 

N- f I - (4-y f-;U-3-^>x_;U) b°^'J^>-4-^ 
M -2- (1, 4-^^-^- »Xb°o U. 51 t^S^fJd -2-t 

2- (1. 4-^+lfXfD [4. 5] x77-8-^) -2-th'P 
+ x-2-7x^;l/ift^l 6 lmgON, N-i> J i K5m 1 

^i^zajrr. l. r = ^v'-^i o Omg^jnx.fH] 

tT^iJ ->>2igfjg^l 4 Omg, h'Jif;|/75>0. 
4 m U 4 - is J i J b' tf i> > 5 m g ^PUMX-SiSUCT 1 ftffift L 
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#&ft*:2iS«#aftftj|*n<? hfyyj- (Ki ese 1 ge 1™ 
6 0F 2S4 , Ar t 5 7 4 4 (,>OU?ttgj) 9vn*A>J*/* f V -;U= 9 

7-tr h7; Kfl£g 

N- [1- (4-^,U-3-^>7— AO e^iJS?>- 4 — i»A,] - 
2- (1. 4 fcfn [4. 5] ^a-a—f/U) -2-fcKn* 
^-2-7x-mh7; K8 9ms«07*h>8inl»»Kp-h^x 

©» 5 0 'CUT 2 *mitt* L*: 0 K(t;*icft»«r* tfti* ?dd *,u a«j 
(K i e s e 1 g e 1™6 0F 2B , X Ar t 5 7 4 4 * D p 
Xg4 - N - [1- (4-^;l,-3-^>x~;i/) h°^U^>-4-^ 

7 5 K4 lmg©y^y-;u2ml?SW|i:ailKT**ft*'>*^hU->A 

(K i e s e 1 g e 1 ™6 0 F„, s Ar t 5 7 4 4 (y^fttj) 7DD 

'H-NMR (CDC la. <5ppm) : 0. 94-2. 50 ( 1 9 H, 
m) . 1. 6 0 (3 H. s) . ]. 6 8 (3 H, s) , 2. 7 0-3. 0 0 



WO 97/45414 



35 



PCT/JW7/01770 



(3H. m), 3. 46-3. 60 (IH. m), 3. 61-3. 79 
(1H, m) 5. 00-5. 10 (IH. m), 6. 48 (6/7 H, 

brd, J = 8. 1Hz), 6. 73 (1/7H, brd, J = 8. 

0Hz) . 7, 2 2-7. 4 0 (3H. m) . 7. 5 4-7. 6 5 (2H, 

m) 

fi«FAB-MS (m/e, (C 25 H 38 N 2 0 3 + H) * t bX) : 
4 1 5 

t Ka4-->-2- (2-h Kn ^-/->^ n ^ v ^ ;l/) - 2 -7 x _;U7-t? h 




7x^r'J^y;H423mg^ h + i/-^uo^>2 5 3 // 1 
* 5 0 °CT 1 B^filtf Lfc 0 R&ft**ETatt Ltt 6*ittK» ?on* 
^A5ral|;i§«U *tfTF4-75y-l- (4-y^;U-3-/<>x^ 
)V) 2jtm| 6 o OmgS^VT-phWyi/T^i, 

4 6 m 1 o * p d 15ml *«^jDAS!filCT 1 Waft Lfc 0 Rfc 

^5^07^57^- (IW:^f>/^xf;l,= i/i. 

ftftxf-;!,) iCTfSSL, 7 7mg^; 0 

X *§2. N— [ 1 — (4-y^;U-.q-^v^- , U ) bXi]y>-4-/ 
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x^;ur'J**^&7 5 K70mgOfh5hFn75>5ml»«E 

3ml ^«TU 1 5^ffl«^Lfc»i/^n^>^yi/i 9mg^ff>7t 
Kn 7 5 > 2 m 1 iTfe, ^^ll^i^ Uc#£ 4 W 

(K i e s e 1 g e 1 ™6 0 F 26 „ A r t 5 7 4 4 (y/l^frgj) )np 
*/-;l,= 1 0/1) izxmu &®it&®3 8mg£te&m 

M -2-hKP*v-2- (2-h \jp±2J^S<k±Jkl -2-7 r, 

N- [1- (4-^^;t/-3-^>x-;l/) tf^'J x>- 4-^/1/] _ 
2- (2-**7 i/*0^>5^U) -2-bF'D + y-2-7x-^7th 

R f ® 'h K S & m it £ m ( K i e s e 1 g e l n, 60F 2M , 
Art 5 7 4 4 (y^fctjj) ^DD^I/A/^^-;^l 0/1) 

'H-NMR (CDC1,, ffppm) : 1. 3 8 - 1. 8 5 (6 H. 
m) , 1. 6 0 (3 H, s) , 1. 6 8 (3 H. s) . 1. 8 5-2. 2 2 
(8H, m) . 2. 2 2 -2. 4 0 (2 H. m) , 2. 75-3. 10 
(3 H, m) , 3. 6 1- 3. 2 5 ( 1 H , m ) , 4. 0 0-4. 12 
(1 H, m) . 5. 00-5. 0 9 (1 H, m) , 5. 5 3-5. 65 
(1H, m) , 6. 9 5-7. 0 4 ( 1 H, m) , 7. 22-7. 39 
(3H, m) . 7. 5 5-7. 7 8 (2H. m) 

fi«FAB-MS (m/e. (C„ H a . N, O a + H) tLX) : 
4 0 1 
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r f * mmfo&m < k i e s e 1 g e 1 ™ 6 o f 25 , , 

Art 5 7 4 4 (J>l>M±m) ^0*W^y-;l/= 1 0/1) 

'H-NMR (C D C I 3 , <5ppm) : 1. 4 0-2. 4 2 ( 1 6 H, 
m) . 1. 6 0 (3 H, s) , 1. 6 9 (3 H, s) , 2. 8 0-2. 9 8 

(3H. m) . 3. 6 4-3. 7 1 (1 H. m) , 4. 0 5-4. 15(1 
/3H. m) , 4. 6 0-4. 6 4 (2/3 H. m) , 5. 0 1-5. 10 

(1H. m) . 5. 25-5. 72 ( 1 H, m) , 6. 96-7. 07 

(1H. m) , 7. 18-7. 39 (3 11. m) , 7. 65-7. 78 

(2H, m) 

ft»FAB-MS ( m /e, (C, 4 H. t N, O a + H) - 1 UT) : 
4 0 1 

H»3 

N- Tl- (4-y^-3- ^>jr_;U) K^'Jy>-4-^;b1 -2- 
LL 3-trans- 3. 4— cis-3. 4 Val-isls? 
*M -2-h Ka^^-2-7x-;l/T-tr h7.= K 




M 1 - N- [1- U -^^-S-^f-;!/) e^U->>- 4 -^ 
M~2-(I, 7-trans -l, 5-ri s -3. 3-v^/b- 
2, 4^mt'^ a f 3 . ,9 , pj Jrtjj-T-jM _ 7 _ v K „ 

2- (1. 7-trans-l. 5-cis-3. 3 2, 
*-9**<jr\£i,9u [3. 3. 0] -2-t Kp + 

2 - -7 x-;l*»%ffl l s £%0y i xm 2 t ^^©^SCTi^^^ 
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;t/]-2-(l. 3-t rans-3, 4-c i s-3, 

N- [1- (4 -/^;L/-3-^>f-^) fcf^U i?>-4— fyl/] - 
2- (1. 7-trans-l. 5-ci s-3, 3-^yf-;l/-2, 4- 
5?**^t*->^n [3. 3. 0] t^-7->f^) - 2-tKD + -/- 
2-7x^74? Kl94mg*f h5hKD77>8ml-* 

3mlItl;^U p- hvl/xy^^vjjj. 1 1 1 Omg^/u 

*s 6 5°CT'3B#R,1jl#L£ 0 S«JCtaOTtf7k^to^^DD^;UA^fcii 

(K i e s c 1 g e 1 ™6 0 F 2M , Ar 1 5 7 4 4 (/ )\s?%±m.) ?nu 

'H-NMR (CDC 1 3 , 5ppm) : 1. 2 5-2. 3 8 ( 1 4 H, 

m) , 1. 61 (3H, s) , 1. 69 (3H, s), 2. 66-2. 87 

(2H, m) , 3. 34-3. 4 9 ( 1 H. m) , 3. 60-3. 79 

(III, m) , 4. 08-4. 24 (3 H. m) . 5. 00-5. 11 

(1 H. m) . 5. 9 0 ( 1 H, brd, J = 7 . 8Hz), 7. 2 5- 

7. 4 1 (3H. m) , 7. 5 0-7. 5 8 (2H, m) 

IMFAB-MS (m/e, (C ,« H„ N, 0« + H ) t LT) : 
4 1 7 

HK60J4 

N- LLz (4-^^;U-3-^>x->»l/) hXU->>-4-Y;Ul -2- 
(1. 2- trans-2. 3-cis-2. 3 - v h Kp^S/ ^ ? p^> 
^U) -2-h KP^->-2-7x-;U7-b KT: K 



WO 97/45414 



39 



PCT/JP97/01770 




2— (1, 6-trans-l, 5 — cis— 3, 3 - i? / j-jU- 2 , 
i-V**<lr\£i,9u [3. 3. 0 ] * ? * - 7 -4 - 2 - t Kd* 
->m&*m I ^ 3 i [Him fc L TSS^^MCIS Ltz 0 
R f fc'h £«| ( k i e s e l g e l ™ 6 0 F 2S4 , 
Art 5 7 4 4 (/A^M) ?Dp^A/^;_;l,= 9/l) 

'H-NMR (CDC l„ $ppm) : l. 2-1. 4 (2H. m) , 

l. 4-2. 0 (8H. m) , l. 60 (3H, s) , 1. 68 (3H, 

s). 2. 0-2. 25 (4H. m) . 2. 2 5-2 4 (2 H. m) . 2. 

7-2. 9 (2H, m) , 2. 95-3. 1 ( 1 H. q, J= 1 1. 

2Hz) , 3. 5-3. 8 5 (2H. m) , 3. 9 5-4. 15 ( 2 H. 

m) , 5. 0-5. 1 (1H, m) , 6. 5 3 (1H. brd, J = 8. 

0Hz). 7. 25-7. 4 (3H, m) . 7. 5-7. 6 (2H. m) 

WiFAB-MS (m/e, (C 2 , H„ N, 0, + H ) £ LT) : 
4 1 7 

R f (K i e s e 1 g e 1™ 6 0 F 25 « 

Art 5 7 4 4 (pOl/?ft§y) * DD*;l/A/p< *y -;p= 9/ 1 ) 

'H-NMR (CDC1,, 5ppm) : 1 . 2-2. 25 (14 H, 
m) , 1. 60 (3H. s) . 1. 68 (3H. s) . 2. 2 5-2. 4 
(2H, m) , 2. 7-2. 9 (3H. m) , 3. 6-4. 2 (4H. 
m) , 5. 0-5. 1 (1H, m) . 6. 6 3 ( 1 H. brd, J = 7. 
7Hz) , 7. 25-7. 4 (3H. m) . 7. 6-7. 7 ( 2 H, m) 

WPAB-MS (m/e, ( C a , H SB N, O, + H ) • t LT) : 
4 1 7 



»J5 
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20 



^3 -2-b (3-b Kd^-v^ ^ ^^ ^2^7x 




(2R) -2-t Ko*->-2- O-^yj/^p^^p) _ 2 _ 7 

R f tt'Mi4*«fl:£& (Kieselgc]™60 F 2S < . 
Art 5 7 4 4 Of^ttij) ^DP^A/^y-^g/D 

1 H — NMR (CDCI 3. *ppm) : 1. 2 0-2. 3 8 (2 2 H. 
m) . 2. 6 8 - 2. 9 0 (2 11. m ) . 3 . 2 0-3. 42 ( 1 H .' 
m) . 3. 6 0-3. 8 5 (2 H, m) , 4. 2 8 - 4. 4 8 ( 1 H, 
m) , 5. 0 0-5. 11 (1H, m), 6. 0 5 -6. 2 0 ( 1 H. 
m) , 7. 2 0-7. 4 1 (3H.ni). 7. 5 1-7. 6 1 (2H. m) 
R f te'h**£fHt£& ( K i e s e 1 go I ™ 6 0 F JS4 , 
Art 5 7 4 4 (J ;U*fcfc*3) ^DP*W^y-/^9/l) 

'H — NMR (CDCl,, tfppm) : ]. 2 0 -2. 4 0 (2 2 H, 
m) . 2. 7 6- 3. 0 0 (2 H. m) , 3. 4 3 - 3. 8 0 (3 H. 
m) . 4. 2 0-4. 2 7 (1/2H. m) , 4. 3 0 - 4. 4 0 ( 1 / 
25 2H. m) , 4. 9 8-5. 10 ( 1 H. m) , 5. 9 0-6. 14 
(1H, m) , 7. 2 0 -7. 3 9 (3 11. m) . 7. 7 0-7. 8 0 
(2H. m) 



30 



(2R) — n— ri- (4-y»/b- 3 -^>^-^ 
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M -2-t Ko*;>-2- f (1 s. 3_SJ -3-b Kp*->->?p^> 



(2-t + [(IS) -3-**yi/*n^>?Mi/] -2- 

1 H-NMR (CDC l a , <5ppm) : ]. 2 3-2. 3 9 ( 1 6 H. 

m). 1. 60 (3H, s). 1. 68(3H. s) , 2. 68-2. 95 
(2H. m), 3. 21-3. 40 (1H. m). 3. 60-3. 81 
(2H. m) , 4. 3 5 - 4. 4 7 ( 1 H. m) , 5. 00-5. 10 
(1H, m) , 6. 08-6. 11 (1H, m) , 7. 19-7. 42 
(311, m) . 7. 58 (2H. d. J = 7. 2Hz) 

MFAB-MS (m/e, (C 2 , H SB N 2 0 3 + H) t LT) : 



l»I7 

„(2R) — N — n - (4-y »;U-3-^VT-r.;U) fcX>J^>-4-^ 
^3 -2-bKP*x-2- r (IS. 3S) 
Z M -2-7x-;l/7^rh7; K>77M1£ 




4 0 1 
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N 
HH 



HO 



COOH 



OH 



(2R) -N- [1- (4 ^;i/-3 hX'Jy>-4- 
-i)V\ -2-t KD + S/-2- [(IS, 3S) -3-t Kn + yy^D^ 

1. 6m B ^MT^U;^ JS«*«E84^*t>-x^;-;l/i 

(2R) — N — fl- (4-y f-yt/-3-^yx-;M bf^ 'J ^ y- 4 --f 
jV3 -2-b Kp*v/-2- r ( 1 R, 3R) -3-b Kp^yy^n^V 



2-b Ko*i/-2- [ (1 R) -3-t+7y^D^^] -2-7 

1 H — NMR (CDC 1 3, 5ppm) :1. 28-2. 21 ( 1 4 H, 
m) , I. 60 (3 H, s) . 1. 68 (3 H. s) 2. 2 5-2. 39 
(2H, m) . 2. 65-2. 90 (2 H, m). 3. 21-3. 38 
(1H, m). 3. 60-3. 79 (2H, m), 4. 29-4. 38 
(1 H. m) , 5. 00-5. 1 0 (1 H. m) , 6. 00-6. 12 
(HI, m), 7. 20-7. 40 (3H, m). 7. 57 (2H. 
brd, J = 8. 3Hz) 
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l&ftM&F AB-MS (m/e. (C, 4 H M N,0, + H) 'iUT) : 
4 0 1 

(2R) — N— (l-'>»p/v7*;M»;Ug^«Jv?>-4-H';U) -2- 
b hW-2- r (1 S. 3 S) -3-fc Kpjyy^p^Qj^ - 




^82. (2R) -N- (l-^^DA^f;Mf^l : XiJy>-4-^ 
jk) -2-b Ko*->-2- r (1 S. 3 S) -3-h KP^->y^^> 

(2-t + [ (IS) -3-* + Vy?D^>f;H -2- 

7x^SSESC/4-7;y-l- ( 1 -i/f w\7*)\,t 

•H-NMR (CDC1 S . (5ppm) : 1. 0 3-2. 4 0 (2 7H, 
m) . 2. 70-2. 90 (2 H. m) . 3. 25-3. 40 ( 1 H. 
m), 3. 61-3. 92 (2 H. m) . 4. 38-4. 49 ( 1 H. 
m) , 6. 18-6. 32 (1H, m) , 7. 23-7. 40 (3 H. 
m) , 7. 5 8 (2H. brd, J = 7. 8H z) 
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WfcW 1 0 

>-4 — T/Ul -2-fc Kd*->-P - r (IS a si - 3 -h Kn*-v 



p Pi^ > 1 5 m i ;l/h'ij •/ > — 2 -T;Ux t K 

3 2 0mg N ft&l OOmgSCKTk^kh'JT-trh + ^^Otf-S'J^A 

5 7 5 mg ^gi;ti^M, fUST 1 ff$ffl«tt btz 0 S«i;«§Mf 

^DD^V/^^|/=5 0/l) 
i:tWiafe|fl:5 4 Omg^it Cft£;< ?y-yl/2 0ml C^fi? 
U 1 0 %im-J 9 J —Jl> 1 0ml £#D;iTM£&-C 2 0 B$RH$# Lti 0 ® 

^S2. (2R) — N— fl- (6-y^;Pe'J-/>-2-^;l/y^;M K 
g>-4->Qt/| - 2 -h K p^->-2- [MS. 3 S ) - 3 - f- K 

'H-NMR (CDCIa, (5ppm) : 1. 25—1. 93 (10 H, 
m) . 2. 1 1-2. 2 8 (2H. m) . 2. 5 1 (3H, s) , 2. 

6 1-2. 8 0 (2H, m) . 3. 2 0-3. 3 7 ( 1 H, m) , 3. 5 6 
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(2H, s) . 3. 6 0 - 3. 8 0 (2 H, m) , 4. 37-4. 43 
(1H. m) , 5. 9 0-6. 0 9 ( 1 H, m) , 6. 98 (1H, d, J 

= 7. 5Hz), 7. 15 (1H, d, J = 7. 8Hz), 7. 2 2-7. 

38 (3H, ra) , 7. 4 5-7. 5 9 (3H, m) 

2- (1, f4. 51 -r^-8--Y;b) -2-b Kp* 

Xgl - 5- (1, 4 -ymXh'D f4. 51 ^^-7-Ji>-ft- 
£2k} -2, 2-^^-S -7x-^l, 3->^*y^ 

2 1 3mg©fh7h Kn77>5ml^:-78ttl. SM'JfOA 
^7:/DbVU7$ KM-*>®fcl. 8ml«TU lB#P<a$#Uc& 
1. 4->^^t>^yt;xfU^^i /2 2 0mg^fh7t 
Kn77>l. 5ml«bm, SCI. 5«Lt 0 
^-5 0 o C{C^LTf^[l^kT>^^^i,7k^^ D xS{C^^i#ig 

(M^W:^^>/g^x^;U=5/]) KTHiKLi^t 
£#J3 3 9mg^Wi LT^/Co 

I|§2 - 2- (I, 4-^t7Ko f 4 . 51 f^-fi-^,u - 
2 -b KDtS/-2-7x^lftlHn^ 

h'iW3 6 0mgt^;-;H5mI-*4m] 0«<C7§ 
»U 5- (1, 4-i?W7fn [4. 5] x77-7-x>-8-^f 
A.) -2. 2-^^-5-7x^-1, 3 -mV7>-4-t> 
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10 



3 6 0mg*ft|iT6 5°CTlB#^^Uc 0 EJ6***?ft*LT5>x* 
Li^n^l*^;~;H 2ml (:^S?U 1 0% 

u-%tM 1 5 o m s^m^m^mnr, n&muT* 1 5 

2 9 5 mg^afeil^i IT® tz 0 

###12 

2- (1, 7-trans-l , 5-cis-3. 3-x^U-? , 4- 
£t£g b'->*p f3. 3 QJ *^-7-^ - 2 -h Kp*.v- 
2-7 x- 



Ml. 5- (3-h \js3±JZ ±BS<>±M -2. 

2, 2-^^5-7x^-1, 3-iJt+V 7 >-4-t>2. 
is 66g©f h7hh'D77>130mlMi:-78°CT'l. 5M'Jf9A 
^vyotVUTi KM-!r>**l 0. 5ml^l B»HB3WtT«TU 

10ml KftHLTto*.. -6 0^±#fiLT2*|«lt#Lfc o S(SH: 
3. 7g^|fc 0 

5-7x-;U- ] , 3-^:fr*7^> -4-?t->Kri5- (3-->>»p^v 
x>-l->T;l/) -?, 2-;y^-s -7x-yl/-l, 3-SM-*y 
30 7 >- 4 -*^(T>fitti 
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5- (3-tKo+->->?D^vf;l/) -2, 2 - fyP- 5 -7 
^-1, 3-W77y-4-^>3. 7g«if;H50ml^ 
i^tfTF h 'J if-^T 5 > 5 m U ttft^ * >XW 2 m 1 mWL 

^•OOmlC^U 1, 8-*71ftr$/*n [5. 4. 0]9>^ 
*-7-iyi 0ml^MT100'Ci:t20W)D»^: o SJSft 

•> 'J il ffr* 5A^DYf-^7^ (MM : 

5- (2-: >*o^>^>-1 -2. 2-y7f;K5-7x^ 
3-i?^V7>-4-7f>&0 t 5- (3-i/^n^>^>-i- 
2-^^-5-7x^-1, 3-**-*y*>-4-* 
>©S£tt 4 7 7 m g-*7* h > 2 0 m I -* 1 0 m 1 OjRftKftJ* U 
N " yfW ** ' ; >"N-^+> K5 5 Omg, 4 96B»fl:*X ; ^ 

1 m 1 «ni2k«]UfllCT3BMlHH^^. h »J * A*fln . 

* 7^P7^77^ (Bm : a,** >/ft»i^;p= 2 / 

1-1/1) KTfflJSlU £SHt£^©5- (3, 4-yt Ko*>->*d 
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